AD 600720 


Report No. RF-TR-63-4 


THE REFLECTION OF ELECTROMAGNETIC RADIATION 
(Based on Classical Electrodynamics) 
by 


Herbert B. Holl 


15 March 1963 


VOLUME II - APPENDIX 


TABLES OF RADIATION REFLECTION FUNCTIONS 


Advanced Systems Laboratory 
Future Missile Systems Division 
Directorate of Research and Development 
U. S. Army Missile Command 
Redstone Arsenal, Alabama 


Best 
Available 
Copy 


Rd a cl en a Se SE See 


INDEX TO TABLES 
Table Page 


A. Reflection Coefficients R, and R, for the Index of 
Refraction N [n = 0.1 (0.1) 4.0, k =0,1 (0.1) 6.0] .... 1 


Bae BA SS ee Soiree tere Sie tec are wee igre Seu 2 
LOX “tc ou haut cdectuaweesst te aeiaomateeneeba- ae 
FS” \citanle Came ktiek ace eaneouse pen wieeseeaeuas - 22 
20°" Seas asa scoe eee ey ues ei eeerteetaeeneee 32 
25°. cu peiacuekesh eee eehesehdetesaaasSeareves 42 
30? cola worelewsrslae cee euee eeu ose. 52 
95° -.2udsen etwas evecuneGuwunieneausersecesiwaiek ~02 
AO belie eacbereeedene se edaa es tewuaeaeeees: C72 
AS ie asinine we aw mewn a anbeaeeeaeeewne SBC 
50 hibero ecos tana sanemenetaeaeaoreernnem:. O92 
BS. .erceuinws ea euacens aan aaneind maiaewaee eee, CLO2 
60 Biase een eel seees ten see cecadee timer ctenees 712 
GG! ota Picante sae nude ewuaad eee eesumer sam .Llee 
TO aioe ated beet eweeke en cewedieseste waaweeweew C152 
TS” sciGiccueG sees e Gulcee eens oue waeleeSeceweee «142 
80> i ice les ardiernek eaeeen eae esmaeeeerass, “152 
S525 ae esas ver ews wei chee eekeseeeseeseeuaee : EZ 


- B. Reflection Coefficient R = R, = Rz for the Index of 
Refraction N [n = 0,1 (0.1) 4.0, k = 0.1 (0.1) 6.0] .... 173 


89 = 0° eeeeevuoeousn @Coseoeeevneese oe ee seeoeeeveeeeseevnereerve ene e 174 


st 
— INDEX TO TABLES (Concluded) 
: Table Page 
F C. Reflection Coefficients R, and R2 for the Index of 
Z Refraction n (n= 0¢ 1 (0.1) 4.0) occsenseccsssisesesses 179 ‘ 
F 85 = 5° (5°) BO? a sree tee t Bek selects ohne haha cans athe his ome 180 
: 95° (5°) 60.246 eb wuater ces eens es eoesee eceoeerescereree 181 & 
65° (5°) 85°. eovees oseeveee eae eoer eevee ves eoseeerneaevevesee 182 
D. Reflection Coefficient R = R, = R, for the Index of 
Refraction n [n = 0.1 (0.1) 12. O]ececcccccsccccoesece. 183 
Q@ = 0°.. eormaeeeeseosrneeeoaee ee eee eet eeeseess sear ecns 184 
E. Reflection Coefficient R, andthe First Brewster Angle 
of Incidence for the Index of Refraction N=n- ki...... 185 
F. Reflectance Ratio R2/R, and the Second Brewster 
: Angle of Incidence for the Complex Index of 
i Refraction N= 1: =. eivs 6.6 610 vais Ss 0 ibs 4.06.0 e 0 we eee. 0S 197 
G. Reflection Coefficieats R, and Rz andthe Third 
Brewster Angle for the Complex Index of 
eee 209 


Refraction N =n NED ediegseck Bie @ia we. 0100 ble eb eie ee Hoes 


OR Rae ee angen = 


ee rate Semen ae ae en 


Table A 


REFLECTION COEFFICIENTS R, AND Rz AT OBLIQUE 
INCIDENCE FOR THE COMPLEX INDEX OF 
REFRACTION N =n - ki 


n= 21 = 0.1(0.1)4.0 
a 

k = £1 = 0.1(0.1)6.0 
a 


Go = 5°(5°)85° 


sin® (Qo - ¢) + sinh? x * 
R, = 


sin® (60 + o) + sinh® x 


a sin (Qo - 9) + sinh* x F cos* (@o0 + $) + sinh? xX is 
2 sink (80 + m) + sinh” x coz” (@o - gd) + sinh? x 


*Eq. (36) in Chapter 1. 
** Eq, (37) in Chapter 1. 
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Table B 


REFLECTION COEFFICIENT R = R, = Rz AT NORMAL 
INCIDENCE FOR THE COMPLEX INDEX OF 
REFRACTION N = 1 - ki 


Pa. ae 
n= G2 0.1(0, 1)4.0 


k eet = 0.1(0.1)6.0 
a 


* 

_(n- 17% +h 

Se eee eee 
(n + 1)7 +k 


* Eq. (44) in Chapter 1. 
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Table C 


REFLECTION COEFFICIENTS R, AND R; AT OBLIQUE 
INCIDENCE FOR THE REAL INDEX OF 
REFRACTION n 


os SN 


8. 


Qo = 5°(5°)85° 


- 2 * 
R, = 28 (80 - 8) 
| aay ee eT 
sin” (60 + 6) 
2 x 
he tan (80 = 6} 
tan® (@0 + @,) 


* Eq. (42) in Chapter 1. 
“3% Eq, (43) in Chapter 1. 
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Table D 


REFLECTION COEFFICIENT R = R, = Rz AT NORMAL 
INCIDENCE FOR THE REAL iNDEX OF 
REFRACTION n 


n= =) = 0.1(0. 1)12.0 
a 


k= =0 
Q2 
Q@ = 0° 


ba | 


as 


* Eq. (45) in Chapter 1. 
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Table E 


REFLECTION COEFFICIENT R2 = MINIMUM AND THE FIRST 
BREWSTER ANGLE OF INCIDENCE FOR THE COMPLEX 
INDEX OF REFRACTION N =n - ki 


LS 
Ws = 0.1(0.1)4.0 


_ Bi 
ae 


% 1(0.1)6.0 
@o = 0,* = First Brews‘er Angle 


sir® (Qo - @) + sinh* x  cos* (65 + @) + sinh? x . 
Min R2 = min | Si foo Lt ° seerpeet ie 


sin’ (Qo + @) + sinh* xy  cos* (G0 - ¢) + sinh* x 


* Eq. (37) in Chapter 1. 
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Table F 
REFLECTANCE RATIO — =e = MINIMUM AND THE SECONLC 


BREWSTER Rae OF INCIDENCE FOR THE 
COMPLEX INDEX OF REFRACTION 


N =n - ki 
n= 22 = 0,1(0.1)4.0 
Q2 
k = BL = 0.110. 196.0 
a 


@ = 62.* = Second Brewster Angle 


2 \ : 2 
Min Rz = min | £28 (80 + >) + sinh” x 


cos? (Qo - d) + sinh? re 


*Second factor of righthand side of Eq. (37) in Chapter 1. 
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Table G 
] 
. REFLECTION COEFFICIENTS R,; AND R, AND THE THIRD 
. BREWSTER ANGLE OF INCIDENCE FOR THE 
COMPLEX INDEX OF REFRACTION 
N=n -ki 
| n= ch = 6.1(0.1)4.0 
a 
«= Bi = 0.1(0. 1)6.6 
bes 
@o = @,* = Third Brewster Angle = 
Principal Angle of Incidence 
(Phase shift § = 90°) 
(n* - sin® Q9)* + (k* + sin® 99)? + 2n? k? 
* 
! = siu* 09 (tant @ + 1) 
a sin? (80 - g) + sinh? x o 
* sin? (9 + @) + sinh? x 
a 
4K R, = sin’ (Go - $) + sinh” X cos* (09 + ?) + sinh? 4 
. sin’ (89 +-@) + sinh* x  cos* (8 - >) + sinh” x 

« 


*Eq. (49) in Chapter 1. 
** Eq. (36) in Chapter 1. 
#2 Eq. (37) in Chapter 1. 
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